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1. Explain how the interaction between the multiplier and accelerator can create endogenous cyclical
fluctuations when the roots of the complementary function are complex. 14

2. Consider the Langrangean of a non-linear programming problem:

Z = f (x., ...., xn) + L~lyi [ri - gi(xl, .... ,xn)].
Show that 8Z/ 8Yi ~ 0 Yi ~O and Yi . 8Z/ 8Yi = 0 can also be written as L~l Yi [oZ/ 0Yi)] 5

3. Solve the following problem graphically: 5
Min C = x, sub Xl2 - X2 ~ 0, Xl, X2 ~ O.

What are the Kuhn Tucker conditions for a minimisation problem? Are they satisfied in this case?

4. State and prove the conditions for the Kuhn Tucker conditions to be sufficiency conditions for a
minimisation problem. 5

5. Consider a two period model where Welfare (W) is a sum of utility from consumption in each
period. Any savings in the first period can be invested at rate r, while the future is discounted at a
rate 8. Formulate and solve the model. 5

6. Consider the dynamic system described by: Xl = -2Xl + X2, and X2= x, - X2 + 3. Construct a phase
diagram and explain whether it is stable or unstable. 5

7. Consider the Ramsay growth model. Society seeks to maximize: fooo e-ptU(C)dt sub k = f(k) - c -

(n+d) k, and given an initial value of k, k(O). Prove that discounting prevents the economy from
hitting the golden rule. 5

8. Consider a revenue maximising monopolist with a demand function p = 100 - 4q, cost function C =

50 + 20q, who wants to attain a minimum profit level of 334. Using Kuhn-Tucker conditions find
out his output level (q). 6


